The profiles of absolute current velocity obtained by using a lowered acoustic doppler current profiler (LADCP) are presented. In the course of the BSERP-3 expedition, the measurements were carried out in the regions of the Rim Current, anticyclonic eddy, and northwest shelf. In the core of the Rim Current, a unidirectional motion of waters is traced in layers below the main pycnocline down to depths greater than 500 m. Its characteristic velocity can be as high as 0.08 m/sec. It is shown that the direct action of the eddy is detected in the shelf region at distances larger than 20 km from the outer edge of the shelf in the zone bounded by an isobath of 100 m. The formation of multilayer vertical structures in the field of current velocities is revealed in the region of interaction of the anticyclonic eddy with irregularities of the bottom on the side of the shelf. A two-layer structure of currents with specific features in the layer of formed seasonal pycnocline is observed in the region of the shelf down to an isobath of 100 m. The profiles of the moduli of vertical shears of currents averaged over the casts ensemble are presented for the abyssal and shelf parts of the sea. It is shown that the shears induced by the geostrophic currents and wave processes in the region of the main pycnocline are comparable. Below the pycnocline, the shears are mainly determined by the wave processes.
Introduction
The large-scale circulation in the northwest abyssal part of the Black Sea is characterized by the presence of the Rim Current, its meanders, and eddy formations. The results of numerical modeling performed on the basis of the climatic data give a smoothed picture of circulation but, at the same time, reveal noticeable space shifts of the jet of Rim Current from season to season [1] . The standard hydrological field surveys reveal more pronounced variations of the space-and-time characteristics of the dynamics of waters [2] . At present, the direct measurements of current velocities capable of giving the objective description of the dynamics of waters are mainly restricted to the use of buoy stations at fixed points of the region, which enables one to study solely the time variations. The best possibility to get an actual picture of the existing space structure of the field of currents in the analyzed region is to perform direct measurements of the profiles of currents as a part of field surveys. The number of existing oceanographic instruments capable of measuring the profiles of currents from the board of a drifting vessel is quite small. These are garlands of point current meters [3] , sensing point current meters
[4], acoustic Doppler current profilers (ADCP) mounted on the vessels [5] , and lowered acoustic Doppler current profilers (LADCP) [6] . Each of these devices has its own advantages and disadvantages. However, all instruments of this sort suffer the action of their own motion on the quality of the obtained information. The problem of measuring currents from moving carriers is not finally solved. Nevertheless, the application of LADCP makes it possible to compensate, to a certain degree, the influence of motion of the device and get adequate data on the distribution of currents in the water column at depths much greater than the radius of action of the device with the best currently available resolution in depth. The development of this method of measurements was originated in 1989 [6] . Later, devices of this type were used as standard in the course of field works according to the WOCE program [7] . At present, LADCP are used for the solution of a broad range of oceanographic problems in various regions of the World Ocean [8, 9] .
As a part of realization of field works according to the program of the GEF Black Sea Ecosystem Recovery Project, RER/01/G33, the organizers made it possible to use LADCP in the Black Sea (for the first time). As a result, the in-situ profiles of natural currents were obtained. The analysis of these profiled is performed the present work.
The aim of the present work is to give, on the basis of the in-situ data, a detailed picture of the vertical structure of currents in the regions with various dynamic features of circulation in the northwest part of the Black Sea. In the first two sections of the work, we give a brief description of the devices and conditions of measurements. In the third section, we present the profiles of currents in the core of the Rim Current (RC) and on its periphery. Their vertical structure in the anticyclonic eddy is considered in the fourth section. The fifth section deals with the profile of vertical shears in the abyssal part of the sea averaged over all casts of the LADCP. The shelf zone is considered in the sixth section.
Conditions of Measurements
The measurements were carried out in the course of the BSERP-3 cruise of the R/V Akademik of the Bulgarian Academy of Sciences on May 8-19, 2004. The cruise was twice interrupted for short-term storms (1-2 days, 10 m/sec). The detailed description of the conditions of measurements, the corresponding satellite images, and the trajectories of drifters can be found in the cruise report [10] . The anticyclonic eddy (ACE) and its peripheral regions on the sides of the open sea and the shelf served as the main object of investigations. In Fig. 1a , we present the locations of the stations made during the cruise and mark their numbers. The gray lines give a schematic representation of the circulation of waters in the region constructed according to the data from [11] . The solid lines mark the Rim Current and the anticyclonic eddy. The dotted lines are the boundaries of the regions with codirected motion of waters. In Fig. 1b , the arrows show the vectors of mean current velocity in the upper layer of the sea (10-50 m), and the gray lines reflect the bottom topography (50, 100, 200 m, and then with steps of 200 m).
Instruments and Data Processing
For measuring the profiles of hydrological parameters and sampling, we used a Sea Bird 9+ CTD-probe. The calibration of the probe was performed, first, in the stage of preparation to the cruise and, second, after its termination, by using selected samples. The standard SeaSave program was used for data processing with interpolation of the data of measurements (temperature, salinity, and conditional density) to a 1-m grid in depth.
The LADCP [6] based on the WHM-300 RDI [12] was used to measure the profiles of current velocity. The procedure of measurements and the problems of data processing for the Black Sea are considered in detail in [13, 14] .
